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from Horseshoe Ridge, Submitted by Crows Nest Resources Limited

Project No. 03-3-1/11-6
Job No. 3290R

by

J.G. Jorgensen*, T.A. Lloyd* and W. Gardiner*

INTRODUCTION

This investigation deals with the carbonization and related -analyses
of cleaned coal samples from Seam 8 Upper (Adit No. 13), Seam 8 Lower (Adit
No. 14) and Seam 8 Rider (Adit 14) taken from Horseshoe Ridge in the Upper Elk
Coal Field. In addition to carbonizing the coals individually, two blends
were tested, one composed of four parts Seam 8 Lower with three parts Seam 8
Rider and the other composed of four parts Seam 8 Upper and one part Seam 8
Rider. The project was initiated by R. Crisafio, Senior Metallurgist, Crows
Nest Resources Limited, Calgary, Alberta in a letter dated June 5, 1980 which
appears in Appendix 1.

The cleaned bulk coal samples were carbonized in the 12-inch width
movable-wall coke oven located at the CANMET Bells Corners Complex near Ottawa.
Representative samples of the coals were taken and analyzed for chemical, physi-
cal, thermal rheological and petrographical properties. The results of the

testing and analyses are listed in Tables 1 to 6.

*Heads, Coal Petrology Section, Coal Treatment and Rheology Section, and
Carbonization Operations Section, respectively, Coal Resource and Processing
Laboratory, Energy Research Laboratories, CANMET, Department of Energy, Mines
and Resources, Ottawa, Canada.



TABLE 1 Chemical Analyses of Component Coals

Identification
Laboratory Number ............ 4086-80 4087-80 4209-80  4218-80 4218-80
DESCTTPETON 545510 595 519 o5 Wnniais's Blend Blend Adit 14 Adit 14 Adit 13
4 parts - Seam 8L 4 parts - Seam 8U Seam 8 Seam 8 Seam 8
3 parts — Seam 8 1 part - Seam 8 Rider Lower Upper
Rid Ri
Classification - e
Rank (ASTM) ............ LR e mvb mvb mvb mvb mvb
International System ......... 431 431 433 421 421
Specific Volatile Index ...... 195 194 195 182 185
Carbon (dmmfb) ....... e A s % 89.4 89.8 90.3 90.1 90.4
Proximate Analysis (db)
PSR D 0a 5 oieacs alale bisielialaimle] wieinisie % Gl 9.3 9.9 9.2 8.8
Volatile Matter ............. % 21.5 21.4 21,5 22.0 21.9
Fixed Cayboll «s.evisdvasnnsats % 68.8 69.3 68.6 68.8 69.3
Gross Calorific Value (db)
Btu pir poumd ....cs0eedsensien 13970 14010 13930 13810 13930
Ultimate Analysis (db)
Carbon ..... o faz v o aTare w R e R iR Te) o % 79.9 80.6 80.4 80.9 81.6
HYGPDOON. . 'coswmm st anpie ds tiots sie % 4.9 4.9 4.4 4.4 4.4
SUIPNUY icobsnonningas vansioss % 0.55 0.44 0.69 0.47 0.35
NEEYOGeN: 5o t'e s slsicn sl eicasss % 0.8 0.9 1.0 1.1 1.0
PRI i35 2 vl s e e/l o Sh o o e Rie B =il A 83 9.9 9.2 8.8
Oxygen (by difference) ......% 4.1 3.9 3.6 3.9 3.8
Ash Analysis (db)
5106 o orcal BYS e R Tt o) e lh e s M T % 55,5 53.4 60.2 54.0 5122
L S T B % 30.6 32.4 29.9 30.7 32.3
FEO03 vevnves v s RS T e % 5.9 5.6 3.1 Zod 6.3
T109 o o aeios SRR, - P R Fex % 2.0 1.8 117 g 1.8
e [ Pt e od T et Brsiets ook 0.7 1.8 0.2 1.1 2.2
€af ..... o e e TN e % 1.0 1.9 0.5 1.3 2 %
5 e AT 0.5 0.5 0.4 0.6 0.4
5 B 2 S e et % 0.8 1.0 0.5 0.8 0.9
NaSO ............... A AT % 0.0 0.0 0.1 0.1 0.1
K20 vuvennnnn RN e el "k 0.7 0.5 0.9 0.5 0.5




TABLE 2 Physical Tests and Fusibility of Ash of Component Coals

Identification

Laboratory Number ...... oy vl 1?86;80 :?87;80 4205-80  4218-80
1 1 en en ~
DESCrIpLIon o v onvmesdmnsoniass § varks = Buani, b pares = Sanm 80 gdlt éa Adit 14
3 parts - Seam 8 1 part = Seam 8 Eol Seam 8
Rider Rider Rider Lewex
Coal Pulverization
Sieve Analysis
Passing Retained On
1/4 in. ¥ 0.2 0.2 0.3 0.3
1/4 in. 6 mesh ¥ 14.2 1.7 16.5 16.5
12 mesh 20 mesh y 19.7 20.0 20.1 20.1
e Tpe e S LR gl [ e e % 47.5 49,7 43.9 43.8
Total Passing 6 mesh % 85.6 88.1 83.2 83.2
Grindability
Hardgrove Index ............... 79 79 83 78
Fusibility of Ash :
Initial Deformation Temp. ...JF 2700+ 2700+ 2700+ 2650
Softening Temp. Spherical ... F 2700+ 2700+ 2700+ 2700
Softening Temp. Hemispherical “F 2700+ 2700+ 2700+ 2700+
0 2700+ 2700+ 2700+ 2700+

FIUCAUTEMY. oo vacvioineess P

4219-80

Adit 13
Seam 8
Upper

79

2650

2700+
2700+
27004




TABLE 3 Thermal Rheological Properties of Component Coals

Identification
Labor§tory NUmBEY .. sevevnavis 4086-80 4087-80 4209-80 4218-80 4219-80
DESCPIPRION Wonlvsaanos sonsems ons Blend Blend Adit 14  Adit 14 Adit 13
4 parts — Seam 8L 4 parts - Seam 8U Seam 8 Seam 8 Seam 8
3 parts - Seam 8 1 part - Seam 8 Rider Lower Upper
Rider Rider
Linear Expansion
Bd. 52 1b/ft> at 2% moisture...%
Gieseler Plasticity
B s v i o o s ApE 446 454 442 452 454
Fusion Temp. .................OC = = 456 - -
Max. Fluid Temp. ..............C 469 471 473 469 463
Final Fluid Temp. ..... .......OC 487 479 493 484 477
Solidification Temp. ........ -oC 490 488 497 487 485
Melting Range ...... L B 41 25 55 32 23
Max, Flaydity .. ootieeaiend dd/m 4.8 1.8 43.5 2.5 1.5
Tomue LB I R B B I I I R ) g.in. 40 40 40 40 &0
Dilatation
Ti - Softening Temp. ...... gc 411 421 408 413 422
Tii - Max. Contraction Temp oc 464 482 453 500 500
Tiii - Max. Dilatation Temp . C = — 482 - =
ConEraction ....ssseses % 24 22 29 27 22
PIIAtation ., vssa%arves % Nil @ 500 Nil @ 500 7 Nil @ Nil @
' 500 500

Free Swelling Index
e I A R b 63 4 7% 33 2%




TABLE 4 Petrographic Analysis of Component Coals

Identification
Laboratory Number...............
Description....... he e e e

Distribution of Vitrinite Types

Vetter ..o SN, U S |, T & %
| A= (O B N ot R |
NERUTT I s e s winleikin RO R
VD, eunisissanaevweesniiaas o suiea®
NF306 s 050 nomsasians s o nsbige sinoeh
¥edllioaaawssavsinnas oo seail
VoL 3088 530 0.5.0 4 5008, o0 ka0 w0 S
| o A R TR WAL RC ol R g |
Nelarsie. T T 4osh o, miald
Ved8iasohs Sralge o w kA a0 ne ST ¢
VodBs s vireaes one losinmasoe sy
o S R R P K A O,
VedBeo oo oibon ebiom kondlh sos ¢ 550050 %

Reactive Components

Total Vitrinite....ccocnccncesad
Reactive Semi-fusinite (1/2)...%
Exinite...... aala %

TOLERL. oasuie sisios

Inert Components

Inert Semi-fusinite (1/2)......%
Micrinite..... S i I 4
FusiAite. .. cviennsssse .o s oiais aimua
%
%

Mineral Matter......ceceuew osla el

Petrographic Indices

Mean Reflectance........... 4
Balance TNaB ¥ e s ssis otk aie s i e
Strength Index....... o R eae e

Stability Index......qsnmses e

4086-80 4087-80
Blend Blend
4 parts - Seam 8L 4 Parts - Seam 8U
3 parts - Seam 8 1 Part - Seam 8
Rider Rider
i 5
i P 1.6
27:1 20.6
25.9 30.2
0.6 0.5
56.4 52.9
13.4 13.8
0.0 0.2
69.8 66.9
13.4 13.9
2.7 3.0
8.6 11.0
S 52
30.2 33.1
1.29 1.30
1.96 2.34
5.22 3+ 3k
55.5 52..7

4209-80
Adit 14
Seam 8 Seam 8
Rider Lower
1.3 23
20.6 18.0
39.3 23.5
3.3 213
64.5 46.1
10.8 17.6
0.1 0.0
75 63.7
10.9 17.6
3.0 4,5
ol 9.0
5.6 542
24.6 36.3
.32 1.30
1.60 2.69
5.40 5.22
605 49.6

4218-80 4219-80
Adit 14 Adit 13

Seam 8
Upper

N R

NO =W
« &
0 W W Ww




TABLE 5 - Carboni

zation Data

Test Identification Number.........ovvvun

Daa of TeST . ot soites s s L Sew.
Laboratory Number........ i e = A e F
Description.......... T O o e

CARBONIZATION DATA

Net Weight of Charge (wet)............1b
Moisture in Charge.....................g
ASTM Bulk Density (wet)...........1b/ft

Oven Bulk Density (db)............ 1b/ft3
CARBONIZATION RESULTS

Gross Coking Time......covvvvvanns hr:miB

Maximum Wall Pressure............. 1b/in

Eoke NTetd Aetaal i i e e de site did siania 3

MEdn . COKEISIZE 0. siis vt amnnnie sadiiioauil
Apparent Specific Gravity...............

Screen Analysis of Coke
[cumuTative percentage retained on)

3 inch sieve......... rart B a e ialate s alesa
2 INCH STBVE. L cucasewivsa vnuas v e s
102 INOISTIeNe Scicavivssvor nins Shdaas
1. neh SleVe.ccvicicisest ses s G Nediee
3/4 inch sieve........... T R AR
1/2 tnch /STeVB. . oo 4t as vani s dTesbsdsna S

Percentage -1/2 inch (breeze)...........
Tumbler Test (ASTM)

Stability Factor..........ccu..n oo s
Hardness Factor..... e B 3% 5 wa n s

Japanese Drum Test (JIS)

(cumuTative percentage retained on)

50 mm S1BVE..ceviranss A L i bk
AT R R ) SR SR B e . e
TS TN STV, - o arassimaie aie aia Srarain icold 5o loierbisne

803
Sept 9/80

4 parts Seam 8 Lower
3 parts - Rider

14.7 4.8
85.7 66.9
93.0 81.6

804
Sept 11

/80

807

Sept 23/80

4 parts Seam 8 upper Adit 14
1 part = Rider

*

3.0
82.5
91.1

*30 revs

*#%150 revs

Seam 8

Rider

1007

562.5
2.8
48.5
50.43

808
Sept 24
epso /

Adit 14
Seam 8

Lower
100%

575.7

2.6

48.5
51.72

809
Sept 29/80

Adit 13

Seam 8

Upper
1007

560.1

3.0

48.5
50.12




Analyses of

TABLE 6
Coke QOven Charges and

Resultant Cokes

Identification
Test Number,; ..., sssisss
Date Charged...ccesseses
Degcription. iiseiessserss

Coke Oven Charge
Laboratory Number.........

Proximate Analysis (db)

) e e e e ‘v do
Volatile Matter........ %
Fixed Carbon' . ..« .e.sssesisie
Sulphur (Ab)esevessscorsso

Resultant Coke
Laboratory Number.........

Proximate Analysis (db)

V1 o e O s %
Volatile Matter. <.« e %
Fixed Carbofss oo o sanoni %

Sulphuz (db)soveis essias e lo

803
9/9/80
Blend

4086-80

o N
[ Mo Y]
- 8 = @
oot~

4205-80

=

(va]
o~
- - - -
& W o

804
10/9/80
Blend

4 parts - Seam 8L 4 parts-Seam 8U
3 parts - Seam 8 1 part —Seam 8

Rider

Rider

4087-80

(=230 "]
O W K\
WP W

4206-80

11.3
Zed

86.6
0.31

807
23/9/80
100%
Adit 14
Seam 8
Rider

4209-80

808
24/9/80
1007
Adit 14
Seam 8
Lower

4218-80

9.2
22.0
68.8

0.47

4342-80

=

oo
(== 0 S A
Lo o

809
30/9/80
100%
Adit 13
Seam 8
Upper

4343-80

(o2} -
oo
W wHE ™
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COMPOSITION - BALANCE INDEX

Plot of Predicted Stability Index of Component Coals from Petrographic Data.

Figure 1.
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APPENDIX 1

Letter dated June 5, 1980 from R. Crisafio, Senior Metallurgist,
Crows Nest Resources Limited, Calgary, Alberta.
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Crows Nest Resources

Suncor Tower, 500 - 4th Avenue S W, Calgary, Alberta (403) 232-4355
P.O. Box 2699 Sin. M, Calgary. Alberta T2P 2M7 Telex 038-24792

June 5, 1980

Dr. T.D. Brown, PhD., C.Eng.,
Energy Research Laboratory,
Energy Mines and Resources,
555 Booth Street,

Ottawa, Ontario.

K1A 0G1.

Dear Dave:

Following a discussion with J. Jorgenson, C.N.R.L. will be
submitting for carbonization tests coals from the Horseshoe Ridge
area near the Line Creek properties.

We will be forwarding shortly three seams for individual
carbonization and related quality testing, to be followed later by
a fourth seam and possibly some blend tests.

I am not stating number of tests in the Purchase Order for
Horseshoe Ridge since this is simply an estimate at this time for
budgeting purposes.

Thanks to your Department for their considerable assistance
in these matters.

Yours ver 1y, _
.__/'/ [ /Z/"‘? ﬂ/’c'v

R. Crisafio,
Senior Metallurgist.

RC/1jr
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